Background. Most women who live in sub-Saharan countries have heard of HIV/AIDS,
Introduction
Women in sub-Saharan countries are considered to be one of the most vulnerable populations in the world for HIV (1) . Three quarters (76%, or 13.2 million) of all HIV positive women live in sub-Saharan Africa, and women in sub-Saharan Africa also make up 59% of the adults living with HIV (2) . Women and girls who live in sub-Saharan countries typically have low access to education and health information, suffer inequality in marriage and sexual relations, are economically dependent on their male partners, and are part of cultural traditions that reinforce gender inequalities (3, 4) . Poverty, lack of education and absence of vocational training opportunities are implicated in the poor health of these African women (5) , and heighten the risk of contracting HIV and other sexually transmitted infections.
Although awareness of HIV/AIDS is now almost universal in sub-Saharan countries (6, 7) , there is still widespread misunderstanding about how HIV is spread, how to protect against infection, and the consequences of infection. For example, in a survey of 1200 women of reproductive age in Bida Emirate of Niger State, Nigeria, only 15% were able to describe HIV/AIDS as a deadly disease (8) . Over 90% of these women had no or only rudimentary levels of education. Many African women incorrectly believe that AIDS can be cured (9) (10) (11) (12) (13) . Misconceptions that HIV can be transmitted by mosquito bites, by sharing food with another person who has HIV, or by supernatural means are common (10, 13, 14) . Moreover, many African people still believe that having sex with a virgin can cure AIDS (13, 15) . Although most African men and women are aware of the protective benefits of condoms, negative attitudes towards the acceptability and safety of condom use are widespread (13, (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) ).
An exodus of African refugees in recent years has coincided with a high prevalence of HIV in African communities living in Western countries. In a crosssectional survey and linked anonymous oral fluid sampling of black Africans living in the United Kingdom, 4.8% of respondents had a diagnosed HIV infection; alarmingly, an undiagnosed HIV infection was detected in another 9.2% of cases (27) http://www.public.health.wa.gov.au/3/574/1/epidemiology_of.pm). Of these, 16 (29%) reported that they had acquired HIV in sub-Saharan Africa. There is wide diversity among the refugee population in terms of socioeconomic backgrounds, heritage and culture. Such factors could influence beliefs and understanding concerning health issues, and the extent to which these beliefs and values are retained in the host society. In particular, economically deprived refugees might retain the beliefs and values of their country of origin more strongly than their better-educated middle-class counterparts. For instance, knowledge about modes of HIV transmission generally was high in African immigrants in Houston, Texas (29) , many of whom had tertiary levels of education and had migrated to Houston for academic reasons. However, most Somali and Sudanese immigrants living in Denmark were less knowledgeable about modes of HIV transmission or other aspects of HIV, particularly those with little or no education (30) .
Misconceptions or lack of knowledge could increase the likelihood of exposure to or transmission of HIV. Length of residence in the host country may also be important, although language barriers could delay acculturation and prevent utilization of available health information (31) .
In the study reported below, knowledge about HIV was investigated in West African women who had migrated recently from refugee camps in Africa to Perth, Western Australia. The aim was to determine whether knowledge about HIV transmission, and attitudes towards condom use, differed between less-and moreeducated West African immigrants. For comparison, knowledge about HIV was also investigated in a convenience sample of Australian women matched for age and education with the West African immigrants.
Method Subjects
The West African sample consisted of 51 women aged between 20 and 67 years (mean age + S.D. 35.0 + 10.6 years) who had lived in Perth for six months to five years (mean duration 2.3 + 1.3 years). Most were from Liberia or Sierra Leone, but had lived for up to 10 years in refugee camps before being re-settled in Australia. The sample size was limited by the funds available for this research. However, as deficits in knowledge about HIV/AIDS were identified in a comparable sample (N = 47) of the Sudanese refugee and immigrant population of Nebraska (32) 
Procedure
The survey was initiated by a group of women from the West African community in Perth who were concerned about the risk of HIV and other diseases spreading within their community. Eight women from the community group reviewed the questionnaire to ensure that the wording of questions was culture-appropriate, and were trained in questionnaire administration. The questionnaire was administered by interview because of low levels of literacy in some members of the West African migrant community and was delivered in English, which is the national language of Sierra Leone and Liberia.
Each questionnaire administrator interviewed 6-8 female acquaintances and family members. The majority of those approached agreed to be interviewed. Reasons given for not participating included family or work commitments, or difficulty arranging a time or place with suitable privacy. The first interview by each of the eight interviewers was supervised by the project coordinator to ensure that questions were administered in a standard manner and that answers were recorded correctly.
Comparative data was collected concurrently from 100 Australian women living in inner-and outer-metropolitan regions of Perth. Eight female undergraduate psychology students each recruited 12-15 female adult acquaintances or family members to participate in the survey. The students were asked to recruit Caucasian women across the full age range, from young adult through to old age. The student interviewer explained the nature of items in the questionnaire to the respondent, obtained informed consent, and administered demographic items concerned with age, marital status, occupation, and education. The respondent filled out the remainder of the questionnaire in private, and returned it in a sealed envelope to the student interviewer. Most of those approached agreed to fill out the questionnaire, and the response rate thereafter was 100%.
It is generally assumed that knowledge about HIV transmission and awareness of self-protective behaviours are important determinants of safe sexual practices (33) .
However, despite HIV-related knowledge, negative attitudes about condom use are associated with HIV risk-taking behaviours (34) . Therefore, respondents were questioned not only about modes of HIV transmission but also about what can be done to protect oneself against infection, the effectiveness of condoms in protecting against HIV and other sexually transmitted infections, and attitudes toward condom use. Items concerned with known modes of transmission of HIV (e.g., by sharing a needle or by having oral sex with someone who has HIV); myths about how HIV is spread (e.g., by spirits or supernatural forces, or by sharing kitchen utensils with someone who has HIV); incorrect beliefs about protective factors (e.g., taking antibiotics or a vaccine); the effectiveness of condoms in protecting against infections such as HIV; and attitudes toward condom use (e.g., condoms spoil sex, or partners dislike condoms) were drawn from various sources (13, 33, 35) . Response categories were "true", "false" or "unsure".
Data analysis
For the purpose of statistical analysis, responses were dichotomized into "true" and "false or unsure" categories, thus meeting basic criteria for interval data. As might be expected, the distribution of scores on many of these variables was skewed; nevertheless, a parametric statistical approach was employed because violations of the normality assumption generally have little effect on the outcome (36).
To minimize type 1 errors, a multivariate step-down approach was used to investigate differences among the four groups (i.e., West African and Australian samples matched for age and educational background, the unmatched Australian sample, and West Africans with low levels of education). In the first step, differences among groups were investigated in multivariate analyses of variance on variables concerned with (i) HIV knowledge; and (ii) attitudes toward condom use. In the second step, significant multivariate effects were investigated in a priori contrasts between (a) the less-and moreeducated West African samples; (b) the matched West African and Australian samples; and (c) the matched and unmatched Australian samples for each item. Because these analyses were planned, type 1 errors were not controlled. However, as there were 27 questions concerning HIV knowledge, the criterion of statistical significance was p<0.002 after Bonferroni correction. Similarly, the criterion of statistical significance for the 12 questions concerning attitudes toward condom use was p<0.004 after Bonferroni correction.
Results

Demographic characteristics
The intention was to match each West African woman with an Australian woman of similar age and educational background. However, this was not possible for every West African woman because nine had not attended school at all and another five had attended school for seven years or less. In contrast, all but one of the Australian women had attended school for at least eight years. Therefore, the West African sample was split into those with seven or fewer years of education (N =14) and those with eight or more years of education (N = 37). Each member of the more-educated group was then matched with an Australian woman of similar age and educational background.
As shown in Table 1 , the more-educated West African women were matched closely for age and educational background with the subset of Australian women. These two groups were similar in marital status and the proportion who spoke English at home, (Table 2 ).
However, many West African respondents held incorrect beliefs about how HIV is spread ( Table 2 ). The less-educated West Africans were the least-informed group, followed by the more-educated West Africans who, in turn, were less well-informed than the Australians on most items. Nonetheless, it is noteworthy that 36% of the pooled Australian sample thought that HIV could be spread by mosquito bites, and around one quarter thought that they could catch HIV by sharing a glass of water or by kissing someone with HIV.
A greater percentage of West African than Australian women held incorrect beliefs about factors that protect against HIV (Table 2) . Even so, a significant minority of the Australian women thought that there is a cure for HIV/AIDS, and only around half of the pooled Australian sample thought that a natural skin condom works better against HIV than a latex condom. Similar proportions of less-and more-educated West African women held incorrect beliefs about factors that protect against HIV.
West African women were also less sure than Australian women about the effectiveness of condoms for protecting against sexually transmitted infections such as HIV (Table 2) . Only a minority of West African and Australian women were aware that a women's condom could decrease the likelihood of HIV infection.
Attitudes toward condom use
Attitudes toward condom use differed significantly among the four groups [Pillai's trace = 0.652; multivariate F(36,399) = 3.08, p<0.001] (Table 3) . Importantly, the majority of West African women (particularly the less-educated group) thought that buying condoms was embarrassing or shameful. In addition, a greater percentage of West
African than Australian women thought that most people who carry condoms are just looking for sex; and that they would feel insulted if their husband or partner suggested using a condom. Moreover, more of the West African than Australian women thought that it was difficult to bring up the topic of using condoms, and that if their husband or partner suggested using a condom this would indicate that he was suspicious or concerned about her past sexual behaviour. Although only a minority of respondents thought that condoms spoilt sex, almost half thought that condoms are unnatural, and the majority thought that partners dislike condoms.
Individual differences within the Australian sample
As shown in Table 2 , knowledge of HIV transmission differed between the matched and unmatched Australian samples on some of the questionnaire items. As the two samples differed in age and educational background, the association between these characteristics and knowledge of HIV transmission was investigated in the pooled sample of Australian women.
A significant association between age and HIV knowledge was identified in multiple regression analysis [R square = 0.449; F(27,64) = 1.93, p<0.05]. As shown in agree that buying condoms is embarrassing or shameful, and that they would feel insulted if their husband or partner suggested using a condom (Table 5 ). Nevertheless, older women were also more likely to agree that their husband or partner cared about them and was being responsible if he suggested using a condom.
In addition, a significant association between HIV knowledge and tertiary (Table 4) . However, there was no association between tertiary qualifications and attitudes toward condom use.
Discussion
The by having sex with a virgin (13), thus condoning an extremely dangerous practice.
Furthermore, beliefs that there are vaccines or cures for HIV/AIDS may encourage unsafe sexual practices (e.g., sex without a condom), and obviously need to be targeted urgently in culturally-sensitive educational programmes.
As in many other studies (e.g., 13, 23, 24) , the majority of the West African and
Australian women reported that their partners disliked condoms, and around one third thought that condoms spoilt sex. The West African women were less certain that condoms are effective at protecting against HIV/AIDS than their Australian counterparts, and fewer of the less-educated group believed that sex without a condom increases the risk of sexually transmitted infection. Although not explored in the present study, many
Africans believe that using condoms is pointless because they slip or break easily (18, 22, 26) , and some hold concerns about the safety of condom use because of the misconception that HIV can slip through tiny holes in the condom (21, 26) . These misconceptions need to be corrected. Only a minority of the West African and Australian women were aware of the availability of a female condom. Although more expensive than male condoms, female condoms give women some degree of control over condom use and should be promoted more widely as an option that provides substantial protection against unwanted pregnancy and sexually transmitted infections. However, cultural sensitivity must be taken into consideration if adopting this approach. For example, as
African women typically feel less empowered than men to assert their needs, they might decide not to use a female condom to avoid offending their male partner.
Social and cultural taboos about discussing sex may prevent women from seeking information about HIV/AIDS, sexually transmitted infections, or using condoms (37) . For example, in South Africa, many women are too frightened to ask their partner to use a condom as it may suggest that the woman has been unfaithful, that she doubts her partner, or that she is accusing him of having a sexually transmitted infection (38) . Insisting on condom use may result in violence from the male partner or even abandonment. In turn, feelings of disempowerment may lead to negative attitudes toward condom use. Lesseducated women who depend upon their male partner for economic survival are particularly vulnerable to this negative spiral (38) .
Some caveats must be noted when interpreting the present findings. Notably, the convenience samples used in this study may limit generalization of the findings to the wider refugee and Australian populations. The study was initiated by small group of West
African women who recruited and interviewed members of their community about their knowledge of HIV and attitudes toward condom use. Thus, it is likely that the data was influenced, at least in part, by selection biases, social desirability constraints, and other inaccuracies of self-report. In addition, data was collected from a small sample of West
African women, some of whom could not be matched with an Australian counterpart.
Nevertheless, the results replicate those of similar studies (30, 32) , resemble findings in the country of origin (1, 9, 11, 13, 14, (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) , and provide some insight into issues of HIV-awareness and attitudes toward condom use in the Australian context.
Likewise, findings from the convenience sample of Australian women probably do not reflect the full spectrum of HIV knowledge and attitudes in the Australian community because the majority of respondents were highly educated, most had part-or full-time jobs, and all lived in or close to a major capital city. Nevertheless, even within this restricted sample, HIV knowledge varied across age and educational level, and attitudes towards condom use differed across the age span. Thus, public health campaigns about HIV may need to be tailored to target particular demographic groups within the Australian community.
Knowledge about disease transmission, and awareness of and attitudes towards self-protective behaviours may influence HIV risk-taking behaviours; nonetheless, this does not necessarily translate into safe sexual practices. The present survey should be extended to determine whether deficits in HIV knowledge influence sexual practices or protective behaviours (e.g., past or intended condom use) in high-risk groups.
Myths and misconceptions about HIV are rife throughout sub-Saharan Africa (e.g., 10, 13, 14) , and may be difficult to shift even outside the cultural context in which these beliefs arise (39) . In the absence of baseline data and a relatively short period of residence, we were unable to investigate whether such beliefs had changed in our West
African sample since their arrival in Australia. However, in a survey of HIV/AIDS knowledge in Somali and Sudanese immigrants in Denmark, such beliefs were unrelated to the period of residence in the host nation (generally between 1 and 10 years but in some cases up to 35 years) (30) . Thus, acculturation processes alone cannot be relied upon to improve knowledge about HIV. Our findings imply that messages about HIV need to be adjusted for new and emerging communities to accommodate cultural sensitivities and conceptual differences underpinned by entrenched cultural belief systems (39) . Addressing this issue now may help to limit the spread of HIV both within emerging population groups and across the broader host-nation community. One way to disseminate culturally-sensitive information about HIV and AIDS is to train selected members of minority groups about safe sexual practices, and to encourage them to pass this information on through their social networks; this peer-education approach was employed successfully in South African settlements (40) , urban workplaces in Botswana (41), and in culturally-diverse groups in Canada (42) . A similar strategy may help to promote safe sexual practices in refugee and immigrant groups in a culturally appropriate way. 
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